Abstract South Asian (SA) taxi drivers potentially possess a double epidemiologic risk for cardiovascular disease (CVD) due to their ethnicity and occupation. This study investigates SA taxi drivers' knowledge, attitudes, beliefs about general health, CVD and approaches to reduce CVD risk. Five focus groups were conducted with 31 SA taxi drivers in the participants' primary language (Bengali, Hindi, Urdu or Punjabi). Audio-recordings of the sessions were transcribed, translated and entered into ATLAS.ti 6.2 for coding and analysis. SA drivers in an urban setting perceive themselves to be at high risk for CVD because of high work-related stress, physical inactivity, poor diet and poor health care access. Participants attributed their occupation to increasing risk for heart disease; none believed that being SA increased their risk. Interventions to lower CVD risk among SA taxi drivers should be multi-level and involve the individual drivers and the taxi industry.
Introduction
There were 232,000 taxi and limousine drivers in the U.S. in 2008 [1] . By 2018, this figure is expected to have increased by 16 % [1] . The growing taxi driver workforce is at risk for poor health status, including increased risk for cardiovascular disease (CVD). In a study of Japanese taxi drivers, blood pressure was significantly higher during work-days than during non-work days, especially among hypertensive drivers [2] . The prevalence of myocardial infarction (MI), multi-vessel disease, and CVD risk factors were significantly higher among drivers than among ageadjusted non-drivers [3] . A taxi driver study in Beijing found an association between high particulate matter exposure and low heart rate variability, strongly predictive for CVD [4] . Los Angeles and New York City (NYC) taxi driver data highlight poor working conditions, high stress, safety fears and unstable income [5, 6] , all of which may exacerbate CVD risk. Further, studies demonstrate that more sedentary time is directly associated with increased CVD mortality risk [7] and with higher levels of triglycerides, increased insulin resistance and lower high-density lipoprotein (HDL) levels [8] .
The U.S. taxi workforce is largely immigrant [9] . NYC has the largest number of taxi drivers in the country, and the highest percentage, 84 %, of immigrant drivers [1, 9] . 40 % of NYC drivers hail from South Asia, including India, Pakistan, Bangladesh, Sri Lanka and Nepal [9] , reflecting the large, growing South Asian (SA) population [10] .
SA taxi drivers potentially possess an epidemiologic ''double risk'' for CVD, stemming from their occupation and the increased CVD risk associated with SA ethnicity. Studies report a higher prevalence and younger age of onset of CVD, diabetes and metabolic syndrome in SAs, compared with Caucasians [11, 12] . The CVD rates in overseas Asian Indians worldwide are 50-400 % higher than in other ethnic groups [13] . Indian immigrants to the U.S. have a high prevalence of CVD, diabetes, and low HDL cholesterol [14] . Asian Indians also have a 33 % higher risk of coronary heart disease (5.2 vs. 3.9 %; ageand-sex adjusted) [15] and at normal weight, an almost 300 % higher risk of metabolic syndrome, a CVD risk factor [16] . In a study of 1,688 U.S. immigrant Indian physicians and their families, the age-adjusted prevalence of MI or angina among Asian Indian men was 7.2 %, compared with 2.5 % in the Framingham Offspring Study [14] . In addition to traditional risks, cultural (i.e. the SA diet) and socio-economic factors contribute to increased CVD risk among SA immigrants [17, 18] .
Despite the significant CVD risk, no studies have explored knowledge, attitudes, and beliefs related to CVD and its risks, and barriers to reducing this risk, among this population. The concept of perceived barriers has long been an area of focus in many health behavior theories. Russell E. Glasgow, an expert in behavior change interventions, defines perceived barriers in his Logic Model of Role of Perceived Barriers as a person's estimation of the level of challenge of social, personal, environmental, and economic obstacles to a specified behavior [19] . This focus group study investigates the knowledge, attitudes and beliefs held by SA taxi drivers' about general health and CVD risk. The authors sought to answer the questions: How do SA drivers perceive CVD and its risks? What do drivers think increases or decreases their risk for CVD? What do drivers think about the role of lifestyle factors, including physical activity and diet, on modifying CVD risk? What are drivers' perceived barriers and facilitators to exercise and a healthy diet? Findings will contribute to the development of more informed CVD riskreduction interventions for this vulnerable population.
Methods
Focus groups were held with yellow cab and car service taxi drivers of SA origin. Five groups were conducted for a total sample of 31 male taxi drivers. Sampling was done until redundancy in data was reached. The drivers originated from India, Pakistan and Bangladesh and spoke Bengali, Hindi, Punjabi and/or Urdu.
To obtain a broad representation of SA taxi drivers, research staff approached drivers while they were awaiting passengers in NYC neighborhoods with the largest SA populations, Jackson Heights, Richmond Hill, and Brighton Beach [20] . These neighborhoods have many taxi stands, garages, religious centers, restaurants and community centers frequented by SAs. Drivers were given study information, including the purpose and what their involvement would entail. To encourage participation, drivers received an honorarium to replace income lost while attending the group. Inclusion criteria included: being male, over 18 years old, South Asian and a full-time NYC taxi driver. Contact information, including name and phone number, was obtained from drivers interested in participating. Participants who refused mentioned lack of time and needing to work as reasons. Research staff contacted community based organizations (CBOs) to identify potential sites to conduct the groups, and included a restaurant, the offices of three SA CBOs and a gurdwara (Sikh place of worship).
The study was approved by the Institutional Review Board of NYU (authors' affiliation at the time of the study). Informed consent was obtained from participants in their primary language. Each group was held in the language participants preferred, but was mixed with respect to country of origin. Focus group facilitators were fluent in English and the language preferred by the group. A focus group guide was used to elicit drivers' descriptions and perspectives on their work, overall health, knowledge, attitudes, and beliefs about CVD risks and prevention, in general and related to their occupation and ethnicity. Participants were also asked to share their perceptions of barriers and facilitators to exercise, healthy diet, and health care access and utilization. The research was framed to encourage open participation and honest opinions. Focus group facilitators communicated to participants that the purpose of the groups was to learn from their experiences to develop programs to reduce risk for heart disease in their communities. Focus group facilitators assured participants that their responses to the questions would not be judged in any way, there were no right or wrong answers, that the discussion was completely confidential, and that individuals would not be identified.
All groups were audio-recorded, transcribed and then translated into English by multilingual research staff. The translations were proofread by a second staff member to ensure accuracy. The data were analyzed using ATLAS.ti version 6.2 [21] . Each research team member generated a list of initial themes using inductive analysis. These themes were compared for similarities and differences. Differences were resolved by group consensus. These themes were used as codes for ATLAS.ti. The transcripts and notes were coded by all of the authors. Once the coding was assigned, the transcripts were re-read and disagreements in coding were resolved by group consensus. All authors reviewed the final themes and results to ensure that they adequately represented the data.
Results

Participant Characteristics
Demographic data based on eligibility requirements are described in Table 1 . 42 % of participants were yellow cab Glasgow's definition of perceived barriers suggests that factors in addition to 'objective' barriers affect an individual's perception of barriers, including perceived threats, perception of available social support, and the physical environment [19] . Participants were asked questions related to CVD risk, including: ''What do you think puts you at greater risk for getting heart disease?''; ''As a taxi driver, what do you think of your risk/chances of getting heart disease?''; ''How do you think being a taxi driver, and being SA affects your risk/chances of getting heart disease?''. Many participants reported that their occupation was the root cause of increased stress, lack of exercise and poor diet, which increased their risk for CVD. Across all groups, the most frequently occurring themes (in decreasing order) were stress, job dissatisfaction, job-related health problems, lack of exercise, facilitators to exercise, unhealthy diet, knowledge of heart disease and prevention, and lack of healthcare access. Participants in all groups shared similar perspectives on the key themes that emerged, although there were some differences. For example, yellow cab and car service drivers described work differences that contributed to slightly higher stress among yellow cab drivers.
Stress
Although the topic of stress was not specifically included in any of the focus group questions, participants in all groups spontaneously highlighted high levels of occupational stress as their greatest barrier to overall and heart health. Customer harassment, personal safety and robbery fears were most frequently reported. A driver from the Urduspeaking group noted, ''Black or yellow [both car service and yellow cab drivers], when I switch on the radio, then every second or third day I hear the news that cabbie was killed, cabbie was assaulted, cabbie was robbed''. Twelvehour workdays, 6 days a week, also contributed significantly, as did high taxi lease costs coupled with low, unreliable income. Many were not earning enough and ''need to work long hours to break even or even make profits''. Drivers in all groups took few breaks during their shifts, to maximize income. Participants across groups also mentioned that the lack of public bathrooms contributed to stressful working conditions. A dearth of parking spaces near bathrooms led to fears of getting costly parking tickets. Bengali and Punjabi-speaking participants amplified the stress associated with getting tickets, ''one parking ticket means day's income is gone''.
Yellow cab drivers indicated higher levels of stress than car service drivers, who described greater flexibility in hours and scheduling, longer breaks, and more free time to socialize. The belief that stress plays a role in CVD risk emerged when participants were asked the questions described above related to risk for heart disease as well as the question, ''What prevents you from doing more exercise?''. Participants believed that stress increased their CVD and stroke risk and lowered their exercise motivation. ''When you have tension [stress], sorry but you do not like anything. You do not like exercise nor do you like your body at that time''. Both the Urdu and Hindi-speaking groups believed stress was the main hypertension precipitant. This belief surfaced when participants were asked, ''There are a number of conditions/behaviors ('risk factors') that may increase your chances of getting heart disease-such as physical inactivity, obesity and overweight, hypertension, diabetes, high cholesterol, and smokingwhat do you think of these conditions and how they affect your chances of getting heart disease?''. Previous studies have also described the belief in the role of stress in both CVD risk [22, 23] and hypertension [24] among SAs.
Bengali-speakers did not mention work-related stress until asked about heart disease risk, at which point all stated that work-related stress levels increased their risk. Nearly all participants agreed that exercise helped lower stress. One participant, however, felt that exercise ''does not lower stress and instead tension (stress) lowers the most when a person has free time, meets with others, socializes''. All participants expressed job dissatisfaction. They felt stuck in the occupation, without opportunity to change. There was a nearly unanimous opinion that they would take another job if possible. In the context of the discussion focusing on diet, exercise, and CVD risk, one participant described, ''Cab driver is driving for 7 days. Unable to share time with family. Unable to take out time for his exercise. Unable to take out time for healthy food''. Participants within all groups wanted legislative changes and government-mandated improvements. Urdu and Hindispeaking drivers were most vocal about reducing lease fees to enable more humane work hours, without income loss. One driver proposed mandatory driver health insurance. Drivers initiated this topic of discussion themselves, there were no specific questions posed related to policy change.
Job-Related Health Problems
Participants described health problems they and others faced: musculoskeletal pain, diabetes, hypertension, vision problems, kidney problems, stress, bladder dysfunction, prostate disease, digestive problems, obesity, appetite loss, constipation and ulcers. All believed that being a taxi driver was the source, ''every disease that a man can get, can start in this cab''. Not using the bathroom enough was the most frequently reported contributor to health problems. Several participants across groups described the onset of kidney problems associated with infrequent urination, ''Because you don't have facilities at most places where you can stand and urinate. And because of that, …a lot of taxi drivers I mean get kidney problems''. Two diabetic participants in the Punjabi-speaking group felt the problem is more severe for diabetic drivers who need to urinate more frequently. Working long hours, sitting for extensive periods of time, repetitive use of one arm and one leg, poor diet, and lack of exercise were cited as instigators of health problems. Punjabi-speaking participants felt that as firstgeneration immigrants and breadwinners, their priority was to financially support their families, not their health, ''sometimes we start thinking so much about money that we forget about our health''.
Lack of Exercise
To further explore lowering CVD risk, participants were asked about physical activity. Almost all described little to no physical activity. Barriers to exercise (in decreasing frequency) included lack of time, exhaustion, not seeing exercise's value, no facilities or opportunity to exercise at work, and low motivation. A Punjabi-speaking driver also mentioned safety fears, ''there are many neighborhoods where you cannot go for a walk at night. Someone like me, with a turban and beard, people do not like it when I go outside''. The other participants nodded in consensus when the driver made this comment. A participant in the Hindispeaking group described the challenges of walking in the airport holding lot while awaiting customers, ''a few people try to walk on the footpath but we can't leave our taxi. If the dispatcher is around, he tells us to sit in the taxi''. Another described an additional challenge to exercising during a break, They say/think ''why this fool is doing it? Now he will sweat and then he will smell and then customer will fight with him''.
Among participants who reported some physical activity, walking was most popular, followed by yoga. Exercise patterns changed upon migration to the US. All participants exercised in their native countries; after immigrating they became more sedentary.
Facilitators to Exercise
Participants offered that the SA media, including newspapers and television, could effectively disseminate exercise information. Hindi-speaking participants felt that restaurants were the best place to disseminate information. Other ideas included placing an exercise reminder sticker in the cab, and lowering lease fees so drivers could work fewer hours. Some said they would be interested in joining a walking club if they had more time. Key exercise intervention sites included airport holding lots, taxi stands, restaurants and religious centers. Education was identified as an important motivator by the Punjabi-speaking group. These drivers also believed that ''if a community leader says something, it will make a bigger impact. Most of the gurdwara leaders are drivers''.
Unhealthy Diet at Work
Nearly all drivers regularly ate unhealthy food at work, including fast food, ''$6 food platters from carts'', ''soda'', ''heavy, greasy food from restaurants'', ''We are eating junk food, 99 %''. The participants mentioned meal irregularity in their typical workday, often eating late at night. There was a general consensus that their dietary habits were resulting in weight gain and increased CVD risk. Healthy food was perceived as inaccessible, expensive, and bland.
Knowledge of Heart Disease and Prevention
Participants were asked about their understanding of heart disease (the term 'heart disease', not 'CVD' or 'cardiovascular disease' was used). Participants described heart disease as ''a pain on the left side, arm, chest'', ''blockage in the heart'', ''heartbeat is irregular'', ''high blood pressure'', ''is a heart attack'', ''problem with the heart valve, when the valves close up'' ''too much headache from thinking'', ''happen when we don't exercise'', ''biggest cause is mental stress''.
Drivers were probed about whether or not driving a taxi increases CVD risk by the questions, ''What do you think puts you at greater risk for getting heart disease?''; ''As a taxi driver, what do you think of your risk/chances of getting heart disease?''; ''How do you think being a taxi driver, and being SA affects your risk/chances of getting heart disease?''. All participants voiced that driving a taxi increased CVD risk. One participant stated that it ''means 80 % chance of getting heart disease''. None felt that being SA increased their CVD risk.
CVD risk factors were believed to be, in decreasing order of frequency, stress, not exercising, hypertension, driving a cab, high blood sugar (diabetes), unhealthy diet, obesity, high cholesterol, smoking, depression, overwork, alcohol, eating late and constipation. Exercise, 'eating lettuce', socializing and praying were described as lowering CVD risk. A few participants also felt that additional public bathrooms, parking spaces and lowering the cost of the taxi lease would help prevent CVD.
Lack of Healthcare Access
Over half the participants had health insurance. Most cited lack of insurance as an important barrier to healthcare. ''Nobody goes to a doctor if they do not have insurance. They only go to the doctor when they have an emergency and the ambulance needs to take them. Nobody pays out of their pocket to get a checkup.'' They described not being able to afford primary care visits yet being ineligible for Medicaid.
All participants, except for one, described a positive experience with their doctor. Many stated that their doctors encouraged them to exercise, lose weight and eat better. In general, participants felt that although lack of health insurance deterred them from seeing a doctor, they would still go to the doctor if they were at risk for heart disease.
Discussion
This study demonstrates that SA immigrant taxi drivers perceive themselves to be at greater risk for CVD and other health problems due to inter-related barriers that include high work-related stress, lack of physical activity, poor diet, infrequent urination (due to lack of bathroom facilities), and poor healthcare access. While all drivers believed that driving a taxi increased their risk for CVD, drivers also reported becoming more sedentary after immigrating to the U.S., in addition to the demands of their new occupation. Some participants, as immigrants and breadwinners, described their priorities being to support their families, not their health. For some, SA cultural priorities emphasize the importance of men spending most of their time providing for the family, leaving insufficient time for 'leisure' activities such as exercise [25] . While not uniquely SA (and none of the participants believed that being SA in and of itself increased CVD risk), this is a barrier that many SA men relate to [25] [26] [27] . Patel et al. describe that pride is taken in a strong work ethic, and there is almost an expectation to forego health and exercise for work and family; especially among migrant SAs who have made significant sacrifices to secure better lives for their families, exercise for men is often viewed as taking time for oneself and seen as culturally inappropriate [25, 26] .
As Glasgow suggests, it is important to address perceived barriers to encourage meaningful changes in behavior. To deliver health care to diverse populations, the perceived knowledge, attitudes, and beliefs about health and sickness shared by the targeted community need to be incorporated in health interventions. Our participants described both physiological and psychosocial CVD risk factors. Although there is limited research on this topic, previous studies among the general SA population have identified similar findings: SA immigrants reported stress and spiritual issues in addition to biomedical factors as CVD risks [22, 23] . The current study supports these findings, but also provides greater data on a subpopulation within the SA community with high job-related stress.
Study limitations, including a small sample size and the possibility of participant self-selection, could have encouraged common responses by similar groups and inflated the frequency of themes. Non-participants could have been healthier than participants and chose not to participate because they saw little benefit. Alternatively, non-participants could have been less healthy and felt embarrassed to participate, leading to an underestimation of CVD risk. Also, the majority of participants in the current study were 40 years or older; responses among younger drivers may have been different. Each language-specific group was not saturated individually until redundancy in response within each group was reached. Rather the groups were saturated collectively until redundancy in response across groups was achieved. Differences in occupational demands reported by yellow cab and car service drivers suggests that focus groups specific to each group could have demonstrated different views. Future qualitative studies with SA taxi drivers should explore saturation within cab-specific, language-specific, ethnicity-specific, or even religion-specific or acculturation-level specific groups.
This study also has several strengths and important conclusions. The focus groups were facilitated by SAs in the participants' primary languages, which encouraged participation, and captured greater response detail and richness. Furthermore, participants originated from different SA countries and spoke multiple languages, reflecting the heterogeneity within the SA community. This study's results suggest that culturally and linguistically tailored multi-level interventions targeting taxi drivers, the taxi industry, and health systems would be most effective in lowering CVD risk. Given the time and physical constraints of the taxi driver occupation, and the work ethic and cultural priorities common among immigrant SA men, creative strategies to provide greater access to health care, wellness resources, and peer support are needed. In response, the authors of the current study have developed health fairs held at airport holding lots, to facilitate driver access to screening for CVD risks, risk reduction counseling, insurance assistance, primary care, and community resources. Additionally, pedometer interventions are used to increase physical activity. This concept of occupationally-based health fairs has the advantage of addressing health risk in a setting that is tied to drivers' beliefs about causation, and overcoming many of the logistical barriers to accessing care. It also has the potential for further expansion into health promotion programs, such as walking groups at the holding lots. The inclusion of the taxi industry is essential for the success of this type of intervention. Also, an expansion of health systems' hours of operation would enable better access by community members with extended work hours.
Further in-depth qualitative and quantitative studies on the mental health and stress levels of SA taxi drivers should be conducted to help refine services targeting this large atrisk population. Strategies that are tailored to the unique circumstances of the growing population of SA taxi drivers could improve their health and potentially that of their families, and could be a model for CVD risk reduction among other hard-to-reach occupational groups.
